1990 Editorial Index 


A complete list of last year’s features. 





by Theresa Thurmond 








ASICs/ICs 


Guidelines for First-Time 
ASIC Designers 
by Craig Burnett 


Which ASIC is Best for You? 
by Keith Gutierrez 


Layout Verification of High- 
Density VLSI Circuits 
by Neil DeBella and Ann Lanfri__p.24 


The ASIC Phenomenon 
by Bill Chow p.39 


A Review of ASIC Design Services 
by Kella J. Knack p.46 


Verifying ASIC Prototypes 
by Steve Morris p.54 


Simulating ASICs in a Systems 
Environment 


by Todd Westerhoff p.44 


Scan Conversion of ASICs 
by Brent Miller p.59 


Stopping First-Silicon Failures 
by Dave Millman p.42 


High-Speed Interconnection Design 
Methodology 

by Robert Cutler 

and Dan Snyder p.58 


Integrated Circuit Design for 
Manufacture: The Cot Foundry 
Environment 

by Max McKinley and Paul Price p.54 
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CAE/CAD 


CAD Systems for High-Density 
PCB Design 
by Michael G. Marsh p.12 


Low-Cost PCB CAD Tools: A Lot 
More Than PC-Based 
by Dave DeMaria and Jeff Holden p.5 


Getting All You Need From Low- 
Cost CAD Tools 
by Steven C. Alcorn p.20 


PC-Based CAD System Payback 
Analysis 
by Brian Sullivan p.31 


Choosing a Computer-Aided 
Design System Solution 


by Jenny Crabtree p.38 


CAD/CAE Requirements for High- 
Speed Design 

by Dr. Walter M. Katz 

and Wiley G. Gillmor p.57 


Integrated Design Automation, 
Part 2 
by Vincent S. Mazur p.26 


Low-Cost CAD Tools Find Home in 
Unique Applications 
by Timothy Esau p.25 


The Development of 
PC-Based CAE 
by Dick Monroe and Judith Fielder p.6 





DESIGN FOR 
MANUFACTURABILITY 


Improving Test Reliability 
Through Design Techniques 
by Bill Heitz p.20 











Interconnect Effects in High-Speed 
Digital System Design 

by Lawrence M. Rubin p.14 
Printed Circuit Board Data 
Transfer Using EDIF 

by Wayne Angevine p.25 
PCB Design for Manufacturability 
by Gerry Fox p.5 
Teamwork Design for PWB 
Manufacturability 

by Jon Masyga 


DFM: The Season's New 
Team Sport 
by Mary Rabe 


Designing High-Speed 
Interconnects for 
Manufacturability 


by Greg Doyle p.40 





Complex Printed Circuit Board 
Methodology, Part I 
by Stephen Sample and Lee W. 


Ritchey p.32 


Complex Printed Circuit Board 
Methodology, Part II 
by Lee W. Ritchey 





HARDWARE 


Getting a Hardcopy of 
That CAD Layout 
by Robert J. Kosobucki 


Graphics and CAD Operations 
by Boris Nalbach and Walter 
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p.25 MAR 





| (= )H{=]] PADisy| 


Pa 
i Capture 








[is 
[cs | 





PADS 
Susie 


= }] PADity! 
.. Your 


re Output 


Auto routers : 


ick either PADS 2000 or PADS | 
PCB and customize with a 
simulator, autorouter, and schematic | 
capture from PADS. Call us for tech 
support, free demo disks and money 
saving purchase or leasing programs. 
¢ Free with PADS purchase -- the Zybrary supplemen- i 
tary libray has 2000 parts and 800 decals not included in 
the standard PADS library. Purchased separately-$300. 
* Cash discount ° Leasing program 
¢ Free demo disks for almost all PADS products. 


¢ Technical support 


Cap'n CAD | 


bere Tower 1 
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Thermal Analysis 


1901 S. Bascom Ave. Suite 680 
Campbell, CA 95008 
(408) 879-0199 


800-899-7888 
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ASM 500 AutoCAD to Gerber 


ASM 500 handles the most demanding AutoCAD to Gerber 
applications: multi-layer test and burn-in boards, SMT, Flex, 
hybrid, RF and analog designs. Full support for all AutoCAD 
entities, nested blocks, polyfills, arrays and rotations. Built-in 
Gerber viewer verifies results before plotting. Easy to use menu 
interface. Tested with DXF files from many other CAD systems. 
If you are dissatisfied with your present translator or are 
suffering with plot file converters, call us for a free demo disk or 
write for our application note on PCB layout. 


ASM 500 is available on PCs and the Sun Sparc workstations. 


Artwork Conversion Software, Inc. 
1320 Mission St., Suite 5, Santa Cruz, CA 95060 
Tel (408) 426-6163 Fax (408) 426-2824 
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HYBRIDS 


Multichip Module Product 
Realization Process 
by Melissa Katz 


Hybrid Technology Emerges 
Stronger Than Ever 
by Frank Boyle 


Integrating Hybrid CAD Tools 
With Manufacturing 
by Brian Andrews 


Critical Application Roles 
for POLYHICs 
by Melissa Katz 


Bringing MCM Technology to 

Board Designers 

by Kevin P. Shambrook, Edmond C. 
Chi, and John Issac p.40 





MISCELLANEOUS 


Four Characteristics of an Effective 
Worst-Case Analysis Tool 


by Ed Walker p.11 


Super-VARs and the EDA Industry 
by Lothar Lussier p.5 


Criteria for Selecting a Digital 
Signal Processor 
by Warren B. Cope 


Integrated Design Automation, 
Part I 


by Vincent S. Mazur 


Addressing the Engineering 
Challenges of the Next Decade 

by William H. Stevens, Craig C. 

Wier and Ralph B. Zak p.35 








Data 
Circuit 
Systems Inc. 


Multilayer PC Boards, NOW! 


2-Layers 16 Hours 
4-Layers 24 Hours 
6-Layers 36 Hours 
8-Layers 48 Hours 


1 (800) 800-FAST 
Fax: (408) 280-0641 


“Quality at Its Best 
When You Need It” 














CIRCLE 18 
PRINTED CIRCUIT DESIGN / OCTOBER 1991 





"Tango-PCB PLUS is the most intuitive 
CAD program I've ever used." 


"The Tango-PCB PLUS Tango's feature-rich 
circuit board design tool is 


. circuit board layout and 
light and simple. Its fi 
Windows™ -like interface is autoroute packages oer 
very easy to use. Tango does | high performance and 


what I want ittodointhe | egse of use. Their 

logical way itought tobe | affordable prices include 
done. I heartily : 
recommend itto | great documentation and 
others." tech support and a 


Mike Simmonds money-back 


V.P., research equipment 
manufacturer 











See for yourself. Call today to order your 
free PCB/Route evaluation package. 


800 488-0680 
619 554-1000 FAX: 619 554-1019 


ACCEL Technologies, Inc. 
6825 Flanders Drive * San Diego, CA * 92121 ¢ USA 


Contact us for the representative nearest you. 
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Solder Masks: Design Perspectives 
for the ’90s 
by Anthony M. Lore p.64 


What is a CAD Framework—And 
Does Your Company Need One? 
by Glynn Sisson and Paul Reese _ p.8 


Frameworks and the 

PCB Design Environment 

by Kathi Barry Albertini and Ed 

Bizari p.13 


Frameworks Let EDA Tools 
Communicate Seamlessly 
by Shawn Hailey 


Excellence in PCB Design 
p.20 


Product Information Management 
by Stephen Schopbach p.22 


Technicai Support— 
Option or Feature? 
by Ed Konvalin 





PLACEMENT/ROUTING 


Whatever Happened to 
100-Percent Autorouting? 
by Kenn Perry 

and Jim Lawrence 


Layer Reduction Techniques for 
Autorouting Dense Mixeda- 
Technology Boards 

by Tony Grzesik 


A New Angle for Routing 
Multilayer Boards 
by John Bachellene 


Autorouters 
by Pete Waddell 











FREE 

ALS-VIEW II ELP 

GERBER VIEWER 
ALS and D-Code Editor 
($295 Value) 





DESIGN 


GERBER VIEWING & PRINTING 
FREE TECHNICAL SUPPORT 
PRINTED DOCUMENTATION 
POP UP MENUS 
VIEW & PRINT +/- COMPOSITE IMAGES 
D-CODE TRANSLATION AND EDITING 
MEASURE FEATURES AND CLEARANCES 
LOAD AND VIEW MULTIPLE LAYERS 
PRINT TO LASER & DOT MATRIX PRINTERS 
VARIABLE SCALE PRINTING 
PRINT D-CODE STATISTICS 
CREATE & PRINT DRILL DRAWING 
SAVE USER ENVIRONMENT 
SAVE D-CODE FILES 
UPGRADE TO EDITOR AND PANEL FOR $660 


with a minimum purchase of ALS-VPLOT file format converter or 
ALS-DRC Gerber Design Rule Checker or CAE/CAD software or 
CAD/CAM/FAB service from any of the following ALS dealers... 


ASL (317)576-1805 
CAD CONCEPTS (408 )28 1 -9002 
CADWARE (714)759-6975 
HIGH TECH SUPPORT GROUP (813)855-5254 
PRECISION PROTOTYPES (201)546-6737 
ZYREI (408 )433-0488 
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p-cad ¢ [ELSA 


High-Performance 
Graphics Controllers 


"Total Synergy" 


Display List Features: 

* Bird’s Eye View 

* Definable Layer Set Management 

* Transparent Layer 

* Draw Active Layer On Top 

* Mouse Controlled Panning and Zooming 

* Support For Many Other Popular Software Applications | 


1-800-272-ELSA or (415) 588-6285 
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PRODUCTS FROM CADAM, AN IBM COMPANY 








PCB DESIGN 


Characteristics of Four Large PCBs 
by Daniel Murphy 
and William Murvihill p.5 


Designing PCBs to Minimize 
Electromagnetic Emissions 
by Bernard Cooperstein 


How PCB Design Can Coexist 
Across Multiple Platforms 
by Dave Millman 


Using EDIF to Exchange Data 
Between Schematic Capture and 
Board Layout 

by Marty Poniatowski 





SIMULATION AND 
ANALYSIS 


General Principles of Board 
Thermal-Reliability Designs 
by Dr. S.C. Yao 


Simplifying Thermal and 
Structural Analysis 
by George Garfinkel 





SCHEMATIC 
CAPTURE 


Ulticap: Schematic Capture 
Automation on a PC, Part 2 
by Richard Angell 
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Testability Issues Take the 
Spotlight in the 1990s 
by Thomas M. Hamilton 








Serving California 


Solutions with p-cad 


designs keep you “on-grid” 




















RoyoCAD offers you the full-scale service and 
support you need to optimize your designs and 
take full advantage of your CAD tools. 


e 
ie the Great 


P-CAD Tech Support Hotline 
Monthly User Group Meetings 
Full Spectrum Training 





Inventory for Immediate Delivery 
24 Hour BBS (714) 625-2679 


VALUE ADDED 
RESELLER 


RoyoCAD inc. 


121 Spring Street, Claremont, CA 91711 
ain Office (714) 625-1080 Fax (714) 625-1294 




















Adding SPICE to the 
Electronics Industry 


Holt 


by Craig E. Smith and Dr. Ivin L. 


p.39 





SPECIFICATIONS/ 
STANDARDS 


Needs You 
by Christopher Rhodes 


The Status of IPC-D-275 
by Gary Ferrari 


Government Standards/ 


Environment 
by Kelia J. Knack 


Update on National Data 
Standards Harmonization 
by Lea Jones 








The Standards-Making Process 








p.5 


p.11 


Specifications and the Commercial 


p.13 


p.22 


CAD Framework Initiative 
Explores New Standards 
by Andy Graham 


SMT Land Pattern Standards 
by Vern Solberg 
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Take The First Step Into True CAM... For Free! 


Getting PCB designs out of 
CAD and into manufacturing is 
easy. Simply output your 
design as Gerber and NC data 
and you get back a perfect 
board. 

Right? 

Of course not. And that’s 
why CAM exists. The first step 
in CAM is for everyone to agree 
on what the CAD output 
actually represents. So we 
developed GC-PREVUE, 
software that takes in 
photoplot and NC data and 
displays it graphically on your 
PC compatible-and it’s free! 

GC-PREVUE transforms all 
this manufacturing information 
into a single design file which 
includes aperture lists, custom 
aperture shapes, and drill 
specifications. 

GraphiCode’s GC-CAM 
software reads GC-PREVUE 
design files directly. This 
results in much faster 
sdk ong for the photoplot 
vendor or fabrication facility, 
with less data entry and fewer 
mistakes or 
miscommunications. 
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Design Verification 





GC-PREVUE 

GC-PREVUE views and 
checkplots PCB data. Designers 
can be certain of their CAD 
output. 


Prepare to Manufacture 





GC-CAM 

GraphiCode’s true CAM software 
checks to make sure that the 
PCB is manufacturable and 
corrects deficiencies in the 
original CAD data. 


@ 80386 Protected Mode CAM 
Workstation 

@ Reads Gerber, HPGL, Emma, Excellion, 
and Seib & Meyer 

@ Complete Automatic panelization 

@ DRC with interactive graphics 

@ Bitmapped copper area calculation 

@ Netlist extraction for ATE 

@ Combine different jobs and input 
formats on a single panel 

B@ Virtual memory - unlimited file size 

@ Loads GC-PREVUE design files 

@ And much more! Cail for details 
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Want a free GC-PREVUE? 
Contact your photoplot 
service center or download 
it from GraphiCode’s 
technical support BBS at 
(206) 771-6980. You don’t 
have to purchase GC-CAM 
to use GC-PREVUE. We 
encourage photoplot 
service centers to contact 
us directly to obtain floppy 
disk copies. 











For More Information Call: 
206-672-1980 
FAX 206-672-2705 

In Europe: 


(UK) 44 375 671121 
FAX 44 375 679281 


In Asia: 


(Singapore) 65-7795122 
FAX 65-7789200 


GraphiGede 





19101 36th Ave. West, Ste.204, Lynnwood, Washington 98036 U.S.A. 
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